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SPECIFICATION 

1 . TITLE OF THE INVENTION 

RADIO DATA SYSTEM RECEIVER 

2. CLAIM 

A radio data system receiver for receiving a signal of a broadcast system designed to transmit 
a data signal other than main signal components together with a broadcast signal, in such a manner 
as to be superimposed on a FM broadcast wave, comprising: 
a decoder operable to demodulate said data signal; 

a control circuit operable to store at least information about frequency and broadcast 
channel name of a received broadcast channel on a predetermined one of a plurality of memory 
blocks in accordance with a classification based on the content of data demodulated by said 
decoder; and 

display means operable to call up one of the memory blocks in response to a user's 
operation, and display the classified name allocated into said memory block and the broadcast 
channel name stored on said memory block. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of Industrial Application] 

This invention relates to a radio receiver for receiving a broadcast wave having a data signal 
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superimposed thereon. 
[Background of the Invention] 

Heretofore, a system designed to form a superimposed data signal for identifying a traffic 
information channel (Autofahrer Rundfunk Information: abbreviated to ARI) has been devised in 
West Germany, etc. 

This ARI has been broadcasted by allowing a.subcarrier to be held by a 57 KHz wave, which 
is a third harmonic wave of a 19 KHz wave serving as a pilot tone for FM broadcasting, to form an 
identifying signal, and frequency-converting the identifying signal to a. main carrier. This 
identifying signal is referred to as "SK signal", A demodulation side can demodulate the SK 
signal to facilitate receiving of a broadcast channel providing traffic information. 

However, the ARI system is. intended to provide only identification data about a traffic 
information chaimel but not to provide any other service. 

For this reason, a system designed to superimpose onto the same 57 KHz subcarrier a data 
signal bi-phase coded in a phase different from that of the ARI by 90 degrees, by means FSK 
(Frequency Shift Keying) and then transmit the data signal (Radio Data System: abbreviated to 
RDS) has been proposed. 

As seen in a baseband coding as shown in FIG 1, one group of data to be provided by the 
RDS system is formed of four blocks each consisting of 26 bits. 

Each of the blocks comprises a 16-bit information word, and 10-bit check word and offset 
word, and a receiving side can receive various services by demodulating the information word. 

With reference to the data format in FIG 1, fundamental information will be described below. 

16-bit program identification information (PI Code) is allocated into a first block. This PI 
Code comprises the following total 16-bit codes: 

(1) Country Code (4 bits) 

(2) Broadcast Coverage or Reach (4 bits) 

(3) Program Reference Number Code (4 bits) 

. and information about by which of countries a target program is broadcasted, whether the same 



program is broadcasted in other country, whether the target program is local or major, etc., is 
transmitted as data according to a predetermined rule. 

A total 5-bit Group Type Identification Code consisting of Group Type Code (4 bits) and 
Version Code (1 bit) are allocated into a second block. The Group Type Identification Code is 
provided as a means to identify what data to be transmitted after current data is. While 2^ = 32 
kinds of group types can be theoretically identified, two versions consisting of versions A and B are 
set up for four groups consisting of groups 0 to 3, and total 9 groups can be currently identified if 
undefined groups are added thereto. While a type of data to be subsequently transmitted is 
changed depending on the groups, its description will be omitted herein. 

Subsequently to the group type identification codes, the following codes are allocated: 

(1) Traffic Program Code (TP Code: 1 bit) 

(2) Program Type Code (PTY Code: 5 bits) 

(3) Traffic Announce Code (TA Code: 1 bit) 

(4) Music/Speech Switch Code (M/S Code: 1 bit) 

(5) Decoder Control Bit (DI Bit: 1 bit) 

(6) Address Bit (2 bits) 

In the above data, each of the TP Code and TA Code indicates whether a currently-receiving 
broadcast channel is a traffic information channel or whether the traffic information channel is 
currently transmitting traffic information, by means of a combination of codes thereof 

The PTY Code is provided as a means to identify 32 kinds of program types consisting of 
program types 0 to 3 1 (music program, news program, sports program, etc.), and defined according 
to a predetermined rule. The list is shown in Table 1 . 



Table 1 



Nn 


PTYPode 

111 V^VAlW 


Pro pram Tvoe 


1 


00000 


no program 


2 


00001 


news 


3 


00010 


current events 


4 


00011 


comics 


5 


00100 


sports 


6 


00101 


education 


7 


00110 


program for children 


8 


00111 


program for young people 


9 


01000 


religious program 


10 


01001 


drama 


11 


.01010 


rock music 


12 


01011 


light music 


13 


01100 


senous music 


14 


01101 


jazz music 


15 


OHIO 


folk music 


16 


01111 


variety program 


17-30 




undefined 


31 


11111 


emergency broadcast 



The M/S Code indicates that a speech program is being broadcasted if it is "0", and that a 
music program is being broadcasted if it is " 1 ". 

The DI Bit is provided as a means to provide demodulation information required for 
demodulating an incoming broadcast wave. While the DI Bit has 1 bit, the DI Bit can be 
repeatedly received 4 times to obtain 4-bit information (16 kinds of decode information). 

While the Address Bit has a function to be changed depending on the aforementioned group 
types, the Address Bit in this embodiment serves as means to indicate an address of an 
after-mentioned PS Code. Thus, details of the Address Bit will be described in connection with 
the PS Code. 

Two of 8-bit additional-channel's frequency information (AF Code) are allocated into a third 



block. 

The AF Code is provided as a means to transmit infonnation about frequency of an additional 
channel which is transmitting the same program as that of a currently-receiving channel. This 
frequency information corresponds to 8-bit data at 100 KHz intervals. 



No. 


AF Code 


Cairier Frequency 


0 


00000000 


87.5 MHz 


1 


00000001 


87.6 MHz 














202 


11001100 


107.9 MHz 



In this way, each of the 8-bil codes corresponding to the above Nos. is assigned with a 
different meaning to allow various informations, for example, how many AM channels exist, to be 
transmitted. This AF Code is repeatedly transmitted up to 25 channels to form an additional 
channel list. 

A Program Service Code (PS Code) for transmitting a broadcast channel name using the 
ASCII code is allocated into a fourth block. . The ASCII code requires an 8-bit binary code per 
character, and thereby information corresponding to only 2 characters can be transmitted by the 
fourth block. In the RDS, ASCII data corresponding to 8 characters can be obtained only after 
data in the fourth block is received 4 times. 

During this process, the aforementioned Address Bit in the second block serves as a means to 
determine to what number character a currently-transmitted PS Code corresponds, and indicates the 
following correspondence. 



Address Bit 


Character Order 


00 


1st, 2nd character 


01 


3rd, 4th character 


10 


5th, 6th character 


11 


7di, 8th character 



As above, the Address Bit designates to what number character of a channel name information 
in a currently-transmitted PS Code corresponds, and a receiving/demodulation side can demodulate 
a broadcast channel name consisting of 8 characters by repeating a demodulation operation 4 times. 
[Prior Art] 

By taking advantage of the above RDS system, a listener can learn the content of a program of 
a currently-receiving radio broadcast according to the PTY Code, and display the name of the 
broadcast channel providing the program, on a display or the like according to the PS Code. 

One example using a conventional RDS tuner is shown in FIG 5. 

In this figure, a signal passing through a front end module 2 and a FM wave detector circuit 3 
after being received from an antenna 1 is amplified by an amplifier 4, and output from a speaker 5 
in an audio manner. The output of the amplifier 4 is also entered into an RDS decoder 8 including 
a PS Code decoder 8a and PTY data decoder 8b. The aforementioned RDS data demodulated by 
the RDS decoder 8 is send to a system controller 9. The system controller 9 determines the 
presence of a receivable channel in accordance with an output of an S-meter detection circuit for 
detecting an S-meter output obtained by detecting from the front end module 2 DC components of 
an intermediate frequency output of a cunrently-receiving channel, and sends PLL data to a PLL 6 
to perform a conventional tuning operation, or instructs to sequentially sweep over the entire 
receive band in response to a sweeping command signal from an input section 1 1 . 

The reference numeral 10 indicates a memory for storing information about frequency of a 
receivable channel. The frequency information is called from a given block of the memory in 
response of an operation of the input section 11, and the system controller 9 sends tuning 
information to the PLL 6. In this process, the frequency information, the broadcast channel name 
using the PS Code and/or. the program content using the PTY Code are converted to character 
information by use of a PTY data table 9a for storing character information corresponding to the 
PTY Code, and an ASCII code conversion tool 9a, and then displayed on a display 14 composed of 
a dot-matrix display tube or the like, through a character generator 12 and a liquid-crystal driver 13 



When the RDS receiver in FIG 5 sequentially sweeps over the entire band, and the S-meter 
detection circuit 7 detects the presence of a receivable channel, the RDS decoder 8 demodulates 
RDS codes consisting of the PTY Code from the second block and the PS Code from the fourth 
block, and the system controller instructs to display the demodulated information on the display 14 
and store/hold the frequency information and the PS Code on the memory 10. 

The input section 11 can be operated to call the broadcast channel preset in the memory 10 so 
as to receive the broadcast chaimel to provide an audio output, and display the program type and the 
name of the broadcast channel on the display 14. This provides an improved service for a listener. 
[Problem to be solved by the Invention] 

As described above, in the conventional RDS receiver, only after calling up a preset broadcast 
channel, a listener can know the content of a currently-broadcasting program of the broadcast 
channel or the name of the broadcast channel. However, when a listener intends to "listen to 
news" or "find a broadcast channel transmitting sports program on the spot", the listener has to call 
up all preset channels or to search a desired broadcast cannel while conmianding a sweeping 
operation and confirming the content of a caught broadcast channel. Particularly, in an in-vehicle 
receiver, such an operation during driving involves the risk of deterioration in safety due to 
distraction, and becomes a sort of social issue. 
[Means for solving the Problem] 

It is an object of this invention to provide a receiver capable of overcoming the 
aforementioned problem of the conventional technique, wherein a plurality of broadcast channels 
obtained by sequentially sweeping over the entire receive band according to a sweeping command 
are classified on a PTY Code-by-PTY Code basis to store them, respectively, on a group of different 
memories, and display a program type and a broadcast channel name classified and preset in the 
group of memories are displayed on a display. 
[Embodiment of the Invention] 

One embodiment of this invention is shown in FIG 2. In this figure, the same component as 
that in the conventional technique is defined by the same reference numeral, and its description will 



be omitted. 

In this invention, a nnemory 10 has a plurality of memory blocks a to n, and each of the 
memory blocks has a memory table. 

As with the conventional input section 11, a key matrix 15 comprises a preset channel 
selection key and a sweeping command key. Further, as shown in FIG 3, the key matrix 15 
includes a major program typing input section 15a conforming to a classification of a PTY Code. 
The number of keys in the program typing input section 15a is set to be equal to the number of the 
memory blocks. 

When the key matrix 15 is operated to issue a sweeping command to a system controller 9, a 
receivable broadcast channel is receiyed by a conventional search function. During this process, a 
memory control circuit 17 operates to allow information about frequency and PS Code of the 
received channel to be stored on a given one of the memory blocks 10a to lOn pre-classified on a 
major program type-by-major program type basis, depending on data (numerical value information) 
obtained by a PTY Code decoder 8b of an RDS decoder 8, The memory control circuit 17 
controls a writing operation to the memory in such a maimer as to allow a predetennined program 
type of broadcast channel to be preset in a corresponding one of the memory blocks, for example, 
in such a manner that a news program defined by PTY Code No. 1 and a sports program defined by 
PTY Code No. 4 are stored, respectively, on the memory block 10a and the memory block 10b. 
Thus, after one cycle of the search, information about a plurality of broadcast channels classified by 
the PTY Code is stored on the memory blocks. 

After completion of the presetting, when a user intends to listen, for example, to "sports 
program", the user can operate a "sports" key of the key matrix 1 5. In response to this operation, a 
key decoder 16 controls the memory control circuit 17 in such a manner as to select the memory 
content of the memory block 1 Ob. 

The system controller 9 instructs a display 14 to display thereon a program type name defined 
by the memory 10b and to display thereon information about frequency and a PS Code-based 
broadcast channel name stored in the memory block 10b through an ASCII code conversion tool 9b. 



One example of a screen image of the display is shown in FIG 4. 

A user can further operate a preset channel switch of the key matrix 15 \yhile looking at the 
broadcast channel names and a preset key numbers displayed on the display, to freely select a 
suitable broadcast channel. 

As will be understood, this receiver is designed such that, if another program type of key on 
the key matrix is operated, broadcast channel names, frequencies and preset channel numbers 
stored on the corresponding memory block are displayed. 
[Another Embodiment of the invention] 

In the above embodiment, the broadcast channels stored on the memory blocks are stored in 
accordance with a search result, and thereby arranged in the order corresponding to their 
frequencies. These broadcast channels may be reairanged in the order corresponding to an 
S-meter output detected by an S-meter detection circuit 7 in such a marmer that a broadcast channel 
having the strongest field intensity is displayed at a top position to allow the displayed data to be 
used as a criterion of user's judgment during channel selection. For this purpose, in addition to 
frequency information and PS codes, information about field intensity may be stored in the memory 
to rearrange broadcast channels in the order corresponding to field intensity. As to a technique for 
the rearrangement, a field intensity of a preset channel at a top position in the memory is compared 
with a field intensity of a received broadcast charmel, and, when the field intensity of the received 
broadcast channel is greater than that of the preset channel, the received broadcast channel is placed 
at the top position in place of the preset channel, and previously stored data are shifted in turn. If 
the field intensity of the received broadcast channel is greater than that of the preset channel at the 
top position in the memory, the field intensity of the received broadcast channel is compared with 
that of a preset channel at the next position in sequence. In this way, the broadcast chaimels in the 
memory blocks will be rearranged in the order corresponding to their field intensities, in the last 
result. 

The technique for the rearrangement is not limited to the above technique, but a conventional 
sorting technique may also be used. 



[Effect of the Invention] 

As mentioned above, according to this invention, broadcast channels classified on a major 
program type-by-major program type basis using the PTY Code are stored on a plurality of memory 
block. A user can select a desired program type using a key matrix to display on a display only 
receivable channels transmitting the selected type of program. This is significantly effective in 
selecting a desired program, and is capable of receiving services in a manner that was previously 
impossible, 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a diagram showing a data format of a broadcast data to be used for an RDS system. 
FIG 2 is a block diagram showing the configuration of a receiver of the present invention. 
FIG 3 is a front view showing one example of a key matrix for use in the present invention. 
FIG 4 is a front view showing one example of a screen image on a display. 
FIG 5 is a block diagram showing the configuration of a conventional RDS receiver. 

8: RDS decoder 

9: system controller 

10a to I On: memory block 

14: display 

15: key matrix 

16: key decoder 

1 7: memory control circuit 

FIGS 
15a 

news pop 
sports jazz 
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